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closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-8 and 10-23 is/are pending in the application. 
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5) D Claim(s) is/are allowed. 

6) |EI Claim(s) 1-8 and 10-23 is/are rejected. 

7) 0 Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 
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10) ^ The drawing(s) filed on 07 August 2006 is/are: a)^ accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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Priority under 35 U.S.C. § 119 

12) ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)E| All b)D Some * c)D None of: 
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DETAILED ACTION 

1 . This Office Action is in response to the Applicant's Arguments/Remarks Made in 
an Amendment filed 02/12/10. 



Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1-8, 10-19, 21, and 22 are rejected under 35 U.S.C. 103(a) as being 
anticipated by Tsuboyama et al. (JP 2002-343572 A) in view of Tomita et al. (US 
2006/0141284 A1) as evidenced by Thorns et al. (JP 2003-317966 A). 

Regarding Claims 1, 3-8, 10-13, 15-19, 21, and 22, Tsuboyama et al. discloses 
an organic EL device comprising a cathode (11), an electron-transporting layer (16), a 
light-emitting layer (12a), a hole-transporting layer (13), an anode (14), and a substrate 
(15) in that order (Drawing 1). Tsuboyama et al. discloses the construction of flat panel 
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displays that comprises such organic EL devices ([0069]). Tsuboyama et al. discloses 
the use of CBP as host material for the light-emitting layer and lr(ppy) 3> a 
phosphorescent metal complex, as the light-emitting dopant at 6% ([0104], [0018]). 
Tsuboyama et al. discloses the use of Alq 3 as material for the electron-transporting 
layer ([01 1 3]). This would result in the triplet energy gap of the CBP host material of the 
light-emitting layer = 2.67-2.81 eV as evidenced by Thorns et al. (Table 1). The 
structure of CBP is shown below: 



However, Tsuboyama et al. does not explicitly disclose a host material such that 
lp(electron-transporting material) - l p (host material) is between -0.2-0.4 eV. 

Tomita et al. discloses the following material that can be used as host material 
([0056]) or as an electron-transporting material in the electron-transporting layer ([0012]) 
for an organic EL device: 





(page 12). Tomita et al. further discloses compounds represented by general formulas 
(1 )-(1 3) that encompassed the above compound have triplet energy gaps from 2.5-3.3 
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eV ([0057]). It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify the above highly similar compound to produce ETM_No. 1 as 
defined in the present application such that l p = 5.6 eV such that the difference = l P (Alq 3 ) 
- l p (ETM_No. 1) = 5.7 - 5.7 = 0.0 eV. The motivation is provided by the fact that the 
difference between the above compound and ETM_No. 1 rests only on the conjugation 
of the fused phenyl ring, in addition to the fact that nitrogen-containing carbazole groups 
are widely known (as in the case of CBP) to serve as efficient hole-transporting groups 
in host material. It would further have been obvious to one of ordinary skill in the art at 
the time of the invention to substitution the material as disclosed by Tomita et al. as host 
material in the light-emitting layer and/or electron-transporting material in the electron- 
transporting layer of the organic EL device as disclosed by Tsuboyama et al. The 
motivation is provided by the fact that the compound as disclosed by Tomita et al. is a 
known material capable of acting as host material in a light-emitting layer or as effective 
electron-transporting material, capable of producing an organic EL element with high 
current efficiency with low electric voltage (abstract). 

Regarding Claims 2 and 14, The triplet energy gap of lr(ppy) 3 = 2.4 eV as 
evidenced by Tsuboyama et al. 2 (col. 7, lines 50-52) while the triplet energy gap and 
ionization potential of Alq 3 = 2.51 and 5.7 eV, respectively, as evidenced by Mishima et 
al. (Table 2, page 13) and the present application (page 37). This would result in an 
organic EL device in which the triplet energy gap of the electron-transporting material > 
triplet energy gap of the metal complex compound of the light-emitting layer. 
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3. Claim 20 is rejected under 35 U.S.C. 103(a) as being anticipated by Tsuboyama 
et al. (JP 2002-343572 A) in view of Tomita et al. (US 2006/0141284 A1) and Lamansky 
et al.(US 2002/0182441 A1). 

Tsuboyama et al. in view of Tomita et al. discloses the organic EL device 
according to Claim 1 . However, they do not disclose a phosphorescent complex with 
CN as ligand. 

Lamansky et al. discloses the following light-emitting dopant: 




(Fig. 7e, sheet 1 7). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to substitute the above complex for lr(ppy) 3 in the light-emitting 
layer of the organic EL device as disclosed by Tsuboyama et al. in view of Tomita et al. 
The motivation is provided by the fact that the dopant as disclosed by Lamansky et al. 
too is a phosphorescent iridium complex with a particular spectral profile in addition to 
the fact that Tsuboyama et al. allows for a wide variety of phosphorescent dopants such 
that the substitution would have been predictable with a reasonable expectation of 
success. 
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4. Claim 23 is rejected under 35 U.S.C. 103(a) as being anticipated by Tsuboyama 
et al. (JP 2002-343572 A) in view of Sakaguchi et al. (US 6,703,146 B1). 

Tsuboyama et al. discloses an organic EL device comprising a cathode (11), an 
electron-transporting layer (16), a light-emitting layer (12a), a hole-transporting layer 
(13), an anode (14), and a substrate (15) in that order (Drawing 1). Tsuboyama et al. 
discloses the construction of flat panel displays that comprises such organic EL devices 
([0069]). Tsuboyama et al. discloses the use of CBP as host material for the light- 
emitting layer and lr(ppy) 3 , a phosphorescent metal complex, as the light-emitting 
dopant at 6% ([0104], [0018]). Tsuboyama et al. discloses the use of Alq 3 as material 
for the electron-transporting layer ([01 1 3]). This would result in the triplet energy gap of 
the CBP host material of the light-emitting layer = 2.67-2.81 eV as evidenced by Thorns 
et al. (Table 1). However, Tsuboyama et al. does not explicitly disclose a host material 
such that lp(electron-transporting material) - l p (host material) is between -0.2-0.4 eV. 

Sakaguchi et al. discloses the use of a host material 9,10-bis[4-(2,2- 
diphenylvinyl)phenyl]anthracene with an l p = 5.70 eV and bis(2-methyl-8-quinolinol)(1- 
phenolate)gallium with l p = 6.03 eV as electron-transporting material (and thus resulting 
in a difference of 0.33 eV). It would have been obvious to one of ordinary skill in the art 
at the time of the invention to substitute the host and electron-transporting material for 
the corresponding materials in the respective layers in the organic EL device as 
disclosed by Tsuboyama et al. The motivation is provided by the fact that the materials 
as disclosed by Sakaguchi et al. are known host/ET material that can assist in the 
production of an organic EL device with improve luminescence efficiency (abstract), in 
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addition to the fact that Tsuboyama et al. allows no strict limitations as to the nature of 
the host/ET materials, rendering the substitutions predictable with a reasonable 
expectation of success. 

Response to Arguments 

1 . Applicant's arguments with respect to the ionization energy of CBP (6.1 eV vs 5.7 
eV) have been fully considered and are persuasive. The previous rejection of Claim 1 
as being unpatentable over Tsuboyama et al. has been withdrawn. Nevertheless, new 
grounds of rejection have been made as applied to Tsuboyama et al. in view of Tomita 
et al. as evidenced by Thorns et al. as shown above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to J. L. YANG whose telephone number is (571 )270-1 1 37. 
The examiner can normally be reached on Monday to Thursday from 8:30 am to 6:00 
pm Eastern. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, D. Lawrence Tarazano can be reached on (571)272-1515. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 



Application/Control Number: 10/588,549 Page 8 

Art Unit: 1786 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ID. Lawrence Tarazano/ 

Supervisory Patent Examiner, Art Unit 1786 



/J. YJ 

Examiner, Art Unit 1786 



